In 2009, the Program in Evidence-based Care (pebc) of Cancer Care Ontario published a guideline on
INTRODUCTION
Approximately 580 new cases of, and 140 deaths from, cervical cancer occur in the province of Ontario each year 1 . Most cervical cancers are squamous cell carcinomas (sccs); adenocarcinoma accounts for 10%-15% of cases 2 . Depending on disease stage, treatment consists of surgery, radiation therapy, or a combination of radiation and chemotherapy 2 , and the risk of recurrence ranges from 13% to 17% 3 . Most cases are diagnosed at International Federation of Gynecology and Obstetrics stage i or ii 3 , and the 5-year survival rate for those women is high-that is, 80%-85% for stage ib disease treated with radical hysterectomy and pelvic lymphadenectomy 4 .
In 2009, the Program in Evidence-Based Care (pebc) published a guideline for the follow-up of cervical cancer patients who had experienced complete response to treatment 5 . The evidence base for that guideline was developed using a systematic review of follow-up methods and follow-up appointment frequency. Outcomes of interest included survival, recurrences detected during screening, and quality of life. The evidence base contained no prospective studies with direct comparisons of follow-up regimens and was therefore deemed to be of lower quality.
Nonetheless, recommendations were made by consensus of the guideline working group, based on what was considered to be a reasonable schedule of follow-up that would allow for the detection of asymptomatic recurrences and the possibility of curative treatment.
The 2009 guideline noted that areas for future research included the roles of positron-emission tomography combined with computed tomography (pet-ct) and of tumour markers in detecting recurrence. In the course of the regular guideline review process in 2014, the pebc Gynecologic Cancer Disease Site Group became aware that new evidence concerning those methods of detection had been published, as had new information on the potential for human papillomavirus (hpv) dna testing in this patient population. On that basis, the members of the pebc Gynecologic Cancer Disease Site Group decided to undertake a full update of the pebc guideline for the follow-up of cervical cancer.
The goal of the present systematic review and accompanying guideline is to provide the most up-to-date strategy for follow-up and surveillance of women who have experienced complete response to treatment for cervical cancer. This practice guideline is for clinicians involved in the care and follow-up of women who have received treatment for cervical cancer and is intended to promote evidence-based practice in Ontario.
METHODS
This evidence base was developed by Cancer Care Ontario's pebc, using the methods of the practice guidelines development cycle 6 . Evidence was selected and reviewed by members of the Cervical Cancer Follow-up Guideline Working Group, which included individuals with expertise in gynecologic oncology, health research methodology, and oncology-related imaging.
Literature Search Strategy
A search of the literature from 1980 to 2007 had been conducted for the previous version of the guideline. For this update, the literature was searched using medline and embase (ovid: November 2007 through 18 August 2014; Table i ). The search for articles related to hpv dna testing was extended to also include the years 2000-2006, because that term had not been captured in the earlier version of the guideline. The Cochrane Library, the Canadian Medical Association Infobase, and ClinicalTrials.gov were searched for 2007-2014. Reference lists of studies deemed eligible for inclusion in the systematic review were scanned for additional citations.
Study Selection Criteria and Outcomes of Interest

Inclusion Criteria
Studies were included if they reported follow-up strategies for patients who were clinically disease-free after potentially curative treatment for cervical cancer. Eligible study types were systematic reviews, randomized controlled trials, or nonrandomized studies.
For studies of follow-up interval, the working group chose to include only prospective or retrospective studies that compared two or more distinct study groups. The working group was aware in advance that it was unlikely that the search results would include randomized controlled trials.
Outcomes of interest included comparisons of overall or progression-free survival for various follow-up strategies. For diagnostic-accuracy studies, the outcomes of interest were sensitivity, specificity, positive predictive value, negative predictive value, and hazard ratios for recurrence. Patient quality of life was an additional outcome of interest. 
Exclusion Criteria
Studies were excluded from the review if they were case reports, letters, or editorials that did not report original aggregate data. Papers published in a language other than English were not considered, nor were papers that reported data for fewer than 25 patients.
Data Extraction and Quality Assessment
Systematic reviews identified in the search of electronic databases were assessed for methodologic quality using the 11-item amstar tool 7 (Table ii) . For primary studies, important characteristics of the study populations were extracted, including primary treatment type, histologic type of cervical cancer, and disease stage. The intervention and comparator under study were extracted where applicable. Determination of study quality was based on an assessment of study design and risk of bias. Data extraction was conducted by the project methodologist and was verified by a project research assistant. All authors reviewed and discussed a draft of the evidence summary, and strengths and weaknesses were evaluated with the aim of characterizing the quality of the evidence base as a whole.
Internal Review
The draft document underwent review by the pebc Gynecologic Cancer Disease Site Group, which acted as the Expert Panel for this report, and by the pebc Report Approval Panel, a 3-person panel with methodologic and clinical expertise. Formal approval by the panels was required, and the members were also invited to provide comments. The working group was responsible for incorporating the feedback and changes that were suggested.
External Review by Ontario Clinicians and Other Experts
The pebc's external review process includes a targeted peer review that is intended to obtain direct feedback on the draft report from a small number of specified content experts, and a professional consultation that is intended to facilitate dissemination of the final guidance report to practitioners.
Several weeks before completion of the draft report, targeted peer review nominees were contacted by e-mail and asked to serve as reviewers. Two nominees agreed, and the draft report and a questionnaire were sent to them by e-mail. The questionnaire consisted of items evaluating the methods, presentation, and clinical soundness of the recommendations and the completeness of reporting. Written comments were invited. The questionnaire and draft document were distributed 26 February 2015.
Professional consultation feedback was obtained through a brief online survey of health care professionals who are the intended users of the guideline. Participants were asked to rate the overall quality of the guideline and whether they would use or recommend it. Written comments were invited. Participants were contacted by e-mail and directed to the survey Web site, where they were provided with access to the survey, the guideline recommendations, and the evidentiary base. The e-mail notification was sent 27 February 2015. The consultation period ended 4 April 2015. 
LITERATURE SEARCH RESULTS
Systematic Reviews
Three systematic reviews that met the inclusion criteria were located in the search. One review 8 limited inclusion of studies to randomized controlled trials. No studies met the inclusion criteria, and that systematic review was therefore eliminated from further consideration. Two systematic reviews authored by Meads et al. 9, 10 covered the role of pet-ct in detecting recurrence after complete response to treatment for cervical cancer. The more up-to-date version, which scored highly on the amstar tool for methodologic quality (Table ii) , was retained; the older review was excluded from further consideration. Using quadas to assess the quality of included diagnostic accuracy studies, Meads et al. 9 found that overall study quality was poor because very little information about the characteristics of the study participants was provided and because studies were frequently subject to verification bias. Was the scientific quality of the included studies assessed and documented? QUADAS tool was used to assess study quality; study quality overall was found to be poor
Was the scientific quality of the included studies used appropriately in formulating conclusions? Yes
Were the methods used to combine the findings of studies appropriate? Yes 
Primary Literature
Study Characteristics
No studies that compared one regimen of follow-up frequency with another were found. Six individual studies that assessed various methods of follow-up [11] [12] [13] [14] [15] [16] were included; two of them looked at hpv dna testing 15, 16 , one addressed the role of serum biomarkers in detecting recurrence 11 , and three addressed the role of vaginal vault cytology [12] [13] [14] . No studies were found that addressed the following methods of detection that were considered in the previous version of the guideline: chest radiography, ultrasonography, pet or magnetic resonance imaging as stand-alone modalities, or intravenous pyelography. Studies included in this update were conducted in India 12, 15 , Korea 16 , the United States 13, 14 , and the Netherlands 11 (Table iii) . Study sample size ranged from 56 15 to more than 1500 patients 12 . Most studies were retrospective; two looked at prospective cohorts 15, 16 . A variety of data sources, including hospital records, cancer registries, patient databases, and a biobank (for the tumour marker study 11 ) were used. Follow-up timelines ranged from a few days 11 to more than 5 years 13 . Funding, where reported, was provided by government sources 15, 16 . Outcomes of interest included measures of diagnostic accuracy, and hazard ratios for recurrence. The predominant histologic type considered in the studies was scc; a small number addressed adenocarcinoma or other histologic types. The studies varied widely with respect to the types of treatment and the initial stage of the patient population (Table iv) . Institutional review board approval was sought and obtained in all studies.
Quality Assessment of Individual Studies
The overall quality of the evidence base as a whole was determined to be low, based predominantly on the retrospective nature of the included studies and on the bias introduced in many studies by incomplete verification of disease status by the reference standard test.
Internal Review
The Expert Panel reviewed the document in January 2015. Of the 10 members, 9 cast votes, and 1 abstained, for a 90% response. Of members that voted, all approved the document with only minor rewording suggestions, which were incorporated.
Three Report Approval Panel members reviewed the document in January and February 2015. The Panel approved the document with minor suggested wording changes, which were incorporated.
External Review
The 2 reviewers who provided targeted peer review responses were located in the Canadian province of Ontario and in Italy. The professional consultation resulted in 61 replies from the province of Ontario.
The participants in both processes rated the guideline highly on methods, presentation, recommendations, completeness of reporting, information included, and quality. Many of the respondents to the professional consultation were primary care practitioners, and they commonly expressed concerns about barriers to implementation of the recommendations within in their professional group. Those concerns included potential difficulty in justif ying the recommendations to patients given the lower level of evidence, concerns about skill and comfort level with tests such as vault smears, concerns about the cost and availability of tests, and concerns about patient compliance.
RECOMMENDATIONS, KEY EVIDENCE, AND INTERPRETATION OF EVIDENCE
After review and analysis of the new evidence, the working group determined that no changes to the existing recommended screening intervals or screening methods were warranted. Additionally, the new studies that were added to the evidence base concerning pet-ct and serum biomarkers lacked sufficient evidence to warrant a recommendation for the use of those tests. Testing for hpv dna is noted as a new option that has the potential to detect risk of recurrence in patients treated with radiotherapy. The full recommendations follow.
Recommendations
General Guidance for Follow-Up
Follow-up care after primary treatment should be conducted and coordinated by a physician experienced in the surveillance of cancer patients. Continuity of care and dialogue between the health care professional and the patient about symptoms of recurrence can enhance and facilitate early cancer recurrence detection because most women who develop a recurrence have symptoms and signs that occur outside of scheduled follow-up visits.
Follow-Up to Five Years-Intervals and Methods
A reasonable follow-up strategy involves visits at these intervals:
n Every 3-4 months within the first 2 years n Every 6-12 months during years 3-5
At a minimum, follow-up visits should include a patient history and complete physical examination.
Symptoms elicited during the patient history should include general performance status, lower back pain, especially if it radiates down one leg, vaginal bleeding, or unexplained weight loss. Focused imaging or testing appropriate to findings is warranted.
A physical examination should attempt to identify abnormal findings related to general health or findings that suggest vaginal, pelvic sidewall, or distant recurrence.
Because central pelvic recurrences are potentially curable, the physical examination should include a speculum examination, with bimanual and pelvic or rectal examination. Focused imaging or testing appropriate to findings is warranted.
If vaginal vault cytology is used to detect new precancerous conditions of the vagina, it should be performed no more frequently than once annually. An abnormal cytology result that suggests the possibility of neoplasia warrants colposcopic evaluation and directed biopsy for histologic confirmation.
Because their role has not been evaluated in a definitive manner, these investigations are not advocated:
■ pet-ct n Other imaging or biomarkers in asymptomatic patients
HPV DNA testing
Smaller preliminary studies indicate that hpv dna testing holds promise as a method of detection of recurrence after radiotherapy, with potential for highest utility at 3 months after completion of treatment, rather than immediately after treatment has been completed. However, hpv dna testing is currently unfunded in the province of Ontario. The available evidence does not warrant serial testing with Pap and hpv dna testing.
Follow-Up Beyond Five Years
After 5 years of recurrence-free follow-up, n patients can return to annual assessment, with history, general physical examination, and pelvic examination with cervical or vaginal cytology performed by the primary care physician that is consistent with standards for well-woman care. However, some patients with treatment complications such as those related to radiotherapy might require more prolonged follow-up at the cancer centre. n routine lower genital tract screening according to population-based guidelines is recommended for patients who have undergone surgical treatment. Cytology follow-up is not recommended for patients who have been treated with radiotherapy because, after treatment with radiotherapy, the accuracy of cervicovaginal cytology for cervical cancer is compromised by the anatomic and tissue changes resulting from irradiation 17 .
Summary of Key Evidence and Justification for Recommendations
HPV DNA testing
Testing for hpv dna was included in this version of the guideline as a potentially more sensitive option than cytology for detecting recurrence during follow-up. In Singh et al. 15 , hpv dna was detected in samples taken from 44 of 56 patients immediately after their last radiation treatment. Recurrences were detected in 14 patients. Significant association (correlation) with recurrence was seen in women with hpv-positive exfoliated cells (p = 0.01) and a high viral load ( ≥100 pg/mL, p = 0.007). Presence of hpv dna in plasma was significantly associated with its presence in exfoliated cells, with viral load, and with recurrence. Table v presents sensitivity and specificity data. Disease-free survival was significantly higher in patients who tested negative for plasma hpv dna than in those who tested positive (p = 0.04). The authors concluded that in post-radiotherapy cervical cancer patients, high viral load in exfoliated cells and hpv dna in plasma samples could be used to identify patients at increased risk for disease recurrence and progression.
In Song et al. 16 , hpv dna test results at 1, 3, 6, and 12 months after radiotherapy were evaluated for an association with local recurrence. Results of hpv dna testing at 3 months had the highest sensitivity, specificity (Table v) , and overall accuracy and were more accurate than the results of testing at 1 month after radiotherapy, possibly as a result of the presence of cellular debris after radiotherapy. A patient's hpv status at 24 months was significantly associated with local relapse after radiotherapy.
Cervicovaginal Cytology
Two studies 12, 14 found during the update addressed the value of vaginal vault cytology during follow-up within 5 years after treatment. The first 12 was a retrospective examination of the value of vaginal vault or cervical smears that was designed to address the utility of that method of detection in a lower-resource location managing a population of women who presented mostly with advanced-stage disease. Confirmatory biopsies were conducted for smears that were indicative of malignancy or were inconclusive. In 1972 women who had previously been treated for gynecologic malignancies, 140 recurrences were detected. In all cases in which a biopsy was conducted based on a smear malignancy, the diagnosis was confirmed (specificity of 100%); however, a confirmatory biopsy was conducted in only 72% of positive smears. Sensitivity and false-negative rates could not be calculated because negative smears were not followed up with biopsy. Of the 140 women who tested positive for recurrence with cytology, 65.7% presented with advanced disease, most within 2 years (92.1%) of initial treatment. In nearly 24% of cases, cytology testing was the method of detection; the other 76% of the women either presented with symptoms or had vaults that were "clinically unhealthy" on examination.
Rimel et al. 14 evaluated the utility of liquid-based cytology in detecting recurrent cervical cancer. No data on recurrences detected by other methods were provided. Cancer recurrence was documented in 147 of the women in the study population (15.8%), with 12 recurrences (8.1%) being detected by Pap test. Compared with patients treated using surgery alone, those who had been treated with radiation therapy had more abnormal Pap test results (8.7% vs. 14.8% respectively). In the study, Pap surveillance appears to have led to salvage for recurrence in 3 of 929 cervical cancer survivors (0.3%). In that study population, 810 Pap tests would be required to detect at least 1 cancer with 90% probability.
Orr et al. 13 found a very low yield with continued cytology surveillance among women who had completed 5 years of post-treatment surveillance without recurrence. No cases of cancer were diagnosed in the 61 women included in the study population. The authors considered their results to be evidence of the futility of Pap testing in the passive surveillance period (beyond 5 years without recurrence). The 17 abnormal Pap tests reported led to the performance of 3 diagnostic procedures, and the diagnosis and treatment of 1 case of vaginal dysplasia.
Serum Biomarkers
The results of one study 11 with a sample size of 75 indicated that elevated serum levels of scc antigen and high-sensitivity C-reactive protein were associated with increased odds of experiencing a disease recurrence (p = 0.003 and p < 0.001 respectively). The diagnostic accuracy of both those biomarkers combined was 0.87 [95% confidence interval (ci): 0.805 to 0.935]. Seven other biomarkers tested in the same study did not add significantly to the ability to predict recurrence. The former combination can be considered promising as a biomarker for disease recurrence; however, more research is needed before it can be recommended for routine surveillance.
PET-CT
A meta-analysis 9 evaluated the diagnostic accuracy of petct as surveillance in women with suspected recurrent or persistent cervical cancer and in asymptomatic women. The overall estimate of sensitivity was 94.8% (95% ci: 91.2% to 96.9%), and the specificity, 86.9% (95% ci: 82.2% to 90.5%); however, only two of nine studies in the analysis included asymptomatic patients.
Summary of the Evidence Base for the 2009 Guideline
The basis for the 2009 version of this pebc guideline is a systematic review that included seventeen studies published between 1980 and November 2007 5 . Those studies reported follow-up strategies for women who were disease-free after primary treatment for cervical cancer.
n In nine studies that reported data, 62%-89% of cervical cancer recurrences were detected within 2 years of primary treatment. In six studies that reported data, a minimum of 89% of recurrences were detected by 5 years. n Fifteen of the seventeen retrospective studies reported whether recurrences were symptomatic or asymptomatic. Approximately two thirds of patients presented with symptoms (range: 46%-87%), and approximately one third of patients were asymptomatic (range: 4%-54%). n Scheduled follow-up visits varied from a low of 9 to a potential high of 28 over 5 years. Most studies described similar intervals: follow-up visits every 3-4 months within the first 2 years, every 6 months during the next 3 years, and then annually to year 10 or discharge. n While not consistently reported, physical examination and vaginal vault cytology were the most common follow-up tests performed across the seventeen retrospective studies. Across those studies, a median 52% of recurrences were detected by physical examination, and a median 6% were detected by vaginal vault cytology. n Of the studies that reported on the routine use of chest radiography, abdominal and pelvic ultrasonography, pet, ct, magnetic resonance imaging, intravenous pyelography, or tumour markers, the reporting was generally inconsistent, and the impact of asymptomatic recurrence detection on survival was not known.
DISCUSSION
No new comparative studies on follow-up interval were found during the literature search for this update of the pebc's 2009 guideline on the follow-up of cervical cancer 5 . Some new information was identified about methods of surveillance to detect asymptomatic recurrences, which, across disease stages, constitute 4%-50% of recurrences 5 . Two studies assessed the role of vaginal vault cytology in the first 5 years after complete response. In the past, that technique was found to have limited sensitivity for detecting recurrences, and might be compromised by ambiguous cell morphology in the early post-radiotherapy period 16 . One of the two new studies located for the present systematic review corroborated those earlier findings 14 ; the other, which was specifically designed to assess the value of vault cytology in lower-resource populations, did not test all negative screens and was therefore not able to calculate sensitivity 12 . The patient population in the latter study was mostly at an advanced stage at the time of initial treatment, which tends to increase the sensitivity of vault cytology 12 . In addition, patients might not have had access to the most effective treatment modalities, and so the applicability of the study to higher-resource locations is therefore questionable. A study of cytology testing in the passive surveillance period beyond 5 years of recurrence-free follow-up was also found to have a very low yield with the technique 13 . Two new studies that assessed the role of hpv dna testing in the detection of recurrence were included in the present systematic review. Both showed that, compared with Pap testing as reported in earlier studies, hpv dna testing had a much higher sensitivity for detection of recurrent cervical cancer after radiotherapy. The utility of such testing appears to be highest approximately 3 months after completion of treatment, because hpv dna persistence immediately after successful treatment could be a result of the presence of hpv dna or hpv dna sequence fragments (or both) in the degraded tumour cells or cell debris 18 . Although the results of these new studies are promising, the data are preliminary and require verification in higherquality studies with larger sample sizes. In addition, hpv dna testing is not currently funded in Ontario.
New studies on pet-ct and serum biomarkers were also included in the update. A systematic review of pet-ct found that the evidence base was of poor quality because of the retrospective and uncontrolled nature of the studies and because of the bias frequently introduced by lack of verification of diagnostic test results. In addition, most studies involved patients with a suspected recurrence rather than asymptomatic populations undergoing surveillance. For example, the study that made the main contribution to the overall estimates of sensitivity and specificity in Meads et al. 9 included both symptomatic and asymptomatic patients and did not distinguish between them 19 . Another study found that, in 103 patients who had a complete metabolic response to treatment 20 , 13 asymptomatic recurrences were detected by pet or pet-ct. Those patients demonstrated better cause-specific survival than did patients who experienced symptomatic recurrences (59% vs. 19%, p = 0.09); however, it is not clear whether the recurrences were also detected by other methods, and thus the added value of pet-ct is not known. The authors concluded that prospective validation of the technology is warranted 20 . The study that assessed 9 serum biomarkers found that scc antigen and high-sensitivity C-reactive protein appear promising for the detection of disease recurrence 11 ; but again, the authors concluded that prospective comparative studies are needed.
CONCLUSIONS
The evidence base for the follow-up of cervical cancer contains a gap; in another review of the literature, nineteen randomized controlled trials of varying methodologic quality were identified for colorectal and breast cancer follow-up, but none for gynecologic cancer 21 . Consensusbased recommendations have largely been accepted within the gynecologic oncology community; however, the need for research that will inform evidence-based recommendations still exists. The optimal follow-up interval still has not been conclusively determined, and a prospectively designed study to validate the effect of early detection on survival rates is needed 11 because the largest study to date has been a retrospective review 22 , and lead-time and length-time biases must be taken into consideration 20 . More specific topics in need of research include the time course of hpv dna clearance in invasive cervical carcinoma managed with radiation therapy 18 , trials of the tumour marker scc antigen during cervical cancer follow-up 11 , and prospective validation of pet-ct as a method of surveillance for asymptomatic women 20 . The idea of more-personalized follow-up programs, including routine biomarker testing during follow-up 11 or more frequent intervals for individuals at higher risk could allow for more individualized surveillance programs and could possibly improve the detection of asymptomatic recurrence early enough to allow for effective salvage or alternative treatment 18 .
